
In spite ofthis appareIlt interest, few DTSIDEMS stations were ever constructed and, in
1984, the Commiuion staft'~ notifYinIlicenIeeI thIt their construction permits were
forfeited. Nonetheleu, interest persisted and, in the 1985 time frame, DBMS licenses were
awarded to companies such as Via/Net Companies, BTY Disital Services, Southern New England
Telephone Company, and Dama Telecommunications.

By 1992, there were approximately 20 I'eII1IiNna 10 GHz DBMS licenses in use and the
Commiuion reallocated the 10.55 - 10.68 GHz band for point-to-point use, eliminating the 10
GHz DBMS service. 14 The 18 GHz DBMS allocation still exists.

C. DBMSIDTS Technical Specifications

A major contributor to the failure of the 10 GHz DEMSIDTS service wu hiP equipment
costs caused by tight technical specifications. The Commiuion itselfeventually aareed that
"DBMS has been slow to develop pll'tially because of the cost ofDTS equipment."15 This service
had a diflicult time competing with local digital services oft'ered by local exchanp carriers. But
the tipt technical rules were due, in part, to the Commiaion's policy goal ofhaving many DBMS
licensees competing with one another -- a goal that wu baled upon too narrow a view ofthe
relevant market. That is, the critical issue was the IbiIity of the IiceMeea to compete with the
local telephone company rather than with one another. nu. i. 111 important leuon that is directly
applicable to the proposed roles for operation in the 37.0 - 40.0 GHz band.

The remaininl sublections under this ...... dilCUlS some ofthe specific technical
requirements that imposed cost penalties on DBMSIDTS and that may also impose unneceswy
costs in the new band.

D. Modulation Efficiency and Frequency Reuse

The Commission impoIed a 1 bit per seconcl per hertz spectJll efticieRey studard on the
DTS technology. This speciIcation wu oJiIinaDy IppIied to point-to-point microwave links and,
for the reuons dilCUlMd .mer, a minimum standard ofteehnical eIlciency is reuonabIe where
spectrum is shared amana....ed UIel'S. Moreovw, the use ofbits per second per hertz wu
not an unreasonable way ofspecifyina spectral efticiency ofpoint-to-point links that have the
SIBle bandwidth. But it wu the wrolll way to measure spectral eIlciency in DTS for at leal two
reasons. First, as pointed out in Section In, it ignores the effects offrequency reuse and, through

14 In the Matterof~ ofSpectrum to EIIc:ou,.e Innovation in the Use ofNew
Telecommunications Technologies, 8 FCC llcd 6495, 6509 (1993).

15 In the Matter ofAJMIMIment ofSectionl21.106(a)(3) aDd 94.71(c)(3) ofthe
Commission's Rules and R.egulations Relatins to DTS Equipment, 2 FCC llcd 3164 (1987).
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frequency reuse, a deJipr can achieve a much more intensive UJe ofthe radio spectrum resource
than what is reflected in a simple bits per second per hertz specification. Second, it is
inappropriate for a band that may be subchannelized because it ipores the licensee's need to deal
with interference from one subchannel to another within the system.

Despite the fact that the DEMSIDTS service wu the first fixed service that the
Commission created that speei:ticaJ1y allowed frequency reuse, and despite the fact that frequency
reuse is a powerful tool for achievins spectral efliciency, the agency declined to give any
efficiency credits to DTS network designs that called for the reuse ofthe DEMS spectrum in a
given area. Subchannelization is an euential element ofhquency reule because, by creating
subclwme1s, a licensee may, for example, use sectorized antennas at a nodal station to isolate one
sector from another to allow that same subchannel to be reused in several sectors. However, a 1
bit per second per hertz stancIIrd is more diflicult to achieve in narrower bandwidths than in wider
bandwidths, partly because ofthe additional filterin& needed to meet the Commission's emission
mask: requirements. This additional filtering translates directly into hisher equipment costs which,
in turn, discourages the more efticient use ofthe radio spectrum resource throup frequency
reuse. Moreover, another form offtequency reuse can be achieved by means ofCDMA whereby
multiple tranlmitters share the same frequency throuIh areater Iipa1 robustness but at the
expense ofsome reduction in modulation efticiency as meuured in bits per second per hertz. As
pointed out earlier, this can1eld to a sipifiClftt increue in tnJe spectral efticiency by allowing, for
example, the same spectrum to be reused in immediately adjlCel1t cov....e areas within a large
urban area. It is instNctive to note that this spread spectrum approach has never been employed
in point-to-point terrestrial communications links where the I bit per second per hertz
requirement exists while it has been used in satellite communications where there is no such
requirement.

Thus the experience with DEMSIDTS demonstrates throuIh a "real world" example that a
spectral efliciency standard in the form ofa I bit per IeCOIld per hertz requirement can diIcourase
more intensive use ofthe scarce spectrum raource, impale hiPer equipment colts than would
otherwise be neceuary, .. preclude the use ofpotentWly more spectrally efticient teeJmoloay.
This lesson from the 10 GHz DEMSIDTS experi-=e is fbDy appliable to the 37.0 - 40.0 GHz
microwave band and demoDltrates that the concerns raised in Section mare, indeed, valid.

E. Emission Muk and Subchannels

The purpole ofan emiuion mask is to minimize mt.fereDce from a syst.-l operated by
one licensee into a syst.-l operated by another licenlle on an adjacent channel. To our
knowledge it was never inteaded for a service where a licenMe employs subchaDaels and uses
network design principles (e.g., lower power, polarization isolation, or antenna directivity) to
minimize interference from one subchannel into another.
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Nonetheleu, for 10 GHz DEMSIDTS, the Commillion imposed a tiaht emiJIion mask
that was difticult to achieve and. that imposed equipment cost penalties. The tight emiaion mask
was more difficult to iInpIemmt for FSIC modulation than for PSK modulation. The Commission
eventually agreed and, in 1987, it modified the emiaion mule. In doing so, it found that the
modification would decreue equipment costs and would allow some equipment (e.g., equipment
using PSK modulation) to achieve greater path lengths. 16

This situation arose in part because the emiaion mask: that was initially adopted wu bued
upon one usumed subchanneJ. bandwidth but systems were developed that employed a dift'erent
subchannel bandwidth. It allO arose because the ernillion mule was applied to the subchannel
radios u part ofthe equipment authorization procesa. The DBMS licensee was therefore d.ued
the ability to use radiOI with leu strinpnt emi.on mub, even thouP the licensee might have
another, less expensive, meaDS available to control interference from one subchanne1 to another.
It could be argued that, in the 37.0 - 40.0 GHz band, the emission mule specified in Section
21.106 ofthe Commission's lWles may be needed to minimize interference at the channel edge
(i.e., interference between systems operated by di«erent operaton). But it is clearly not needed
to control intrasystem interference between a single licensee's subchannels.

Moreover, even near the channel ed8e, the emillion mule need not apply to individual
radios. Subchannel radios located near to the channel ectae could be allowed to operate at lower
power levels u a way of avoidins interference into systemI operated by other licensees on
adjacent channels. This would be consiltent with the Commillion's proposal for agrepting
adjacent channels contained in footnote 189 of the Notice. To permit this, the emillion. mask
compliance for individual radios should be eliminated and the equipment type acceptance process
modified accordingly.

F. Antenna Sidelobes

In the DEMSIDTS proceediea, the Comrnillion iDitiaJIy Idopted a requirement for
antennas with a pin of3! dBi for 10 GHz internoclalliMJ. In 1915, a JDIIII.IIidurer pointed out
the requirement for a pin of38 dBi at this fi'equency would require a 3.2S foot diImet« dish,
and requested a rule c.... to permit antennu with a pia of34 dBi - areq~ that could
be met with a 2.0 foot diIh. The Commiuion Idopted this teehnieal chanp in 1988 on the basis
that smaller, lower colt I1ItenDu coulcl be used.11 The Commiuion never adopted specifications
for DEMSIDTS nodal station antenna because it was recognized that wide beam antennas were
appropriate for point-ta-multipoint transmissions.

16 2 FCC Red at 3164.

17 In the Matter ofAmending Sections 21.108(c) and 94.7S(b) of the Commiuion's Rules, 3
FCC Red 733S, 7336 (1988).
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In the 37.0 - 40.0 6Hz proceedin& the COIMJillion has proposed to require CateaorY A
antennas. Wbile this requirement may be readily achievIbIe in this band for point-to-point links,
it precludes point-to-multipoint operations trom a siDaIe antenna. Since the liceJllee is permitted
to subchannelize and I'fJUIe its hqueftcies, it may choose to instIIll'Idios in a hub and spoke
~ to achieve a conftBuration that is equivalent to a wide beam model. However, it is
likely that this conftpration is more expensive than using a wide beam antenna. As in the case of
10 GHz DEMSIDTS the proposed antenna beamwidth requirement could increase costs without
any discernable public benefit.

G. Number ofChannels and Channel Bandwidth

At 10 GHz, the Commiuion placed a very hiP value on "1IIIItip1e entry."I' It estIbIiIhed
a service with u many u 13 DEMS licensees per city at 106Hz 8Ild, later, allocated another ten
channel pairs at 18 GHz. Because the total amount ofspectrum wu relatively limited, each 10
GHz licensee received only a 2.5 MHz channel peir or a 5 MHz chMnel pair. This wu at a time
when 11 GHz point-to-point microwave channels wert 40 MHz wide. Because ofthe small
amount ofbandwidth per cbamel, it wu ttifftcult to desip a If*IIl that carried adequate traffic
and wu colt competitive with telephone company dilitll tr8nImisIion services. During the
19801, when DEMS should have been a developiDs .-vice, commercial data communications
requirements were increIIina trom T-1 (1.54 Mbps) levels, which could have been carried on
DEMSIDTS subcblnnels, to Ethernet (10 Mbps) levels, which could not be carried. Today, 10
Mbpl Ethernet C8tCIa are widely aVlillble for penonal comput.. at prices below $50, and Fast
Ethernet (100 Mbps) C8tCIa sell for $200-300. In a few years, COIIIUIR« electronics products (e.g.
diaital TVs and digital VCRs) will employ the IEEE 1394 communications link, at speeds around
200Mbps.

The 50 MHz c..... pairs proposed for 37 GHz are baled in part on the limited amount
ofspectrum aVlillble and the presumption that there should be competition between 37 GHz
licensees. But as commerciaJ data communications requirements IfOw larger, a SO MHz channel
may not be adequate and the proposed spectrum cap of700 MHz may be too consninin&
especiIJly consic.teriDa the fKt that the market for lOCI! diPal communications is dominated by
the fiber-bued telephone companies and, to a much leuer extent, Competitive Access Providers
("CAPS") rather than other microwave licensees.

v. Pot'" ....... oldie Spectru_ witII :r..... Gevera..t Ulen

In prior sections ofthis report, we have thown that, ifthe Commission eItIblishes a
system ofquai-property riIhts in the spectrum in the 37.0 - 40.0 GHz band, it can rely upon
economic forces to ensure that the spectrum is used efBciently. More specifically, we concluded

II 86 FCC 2d at 386.
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that, except for the need to establish technical rules to protect other radio syltemll.mces, there
is no need for the Comminion to estIbIillh minimum ....... ofspectnl eftIeiency or
requirements for ftequen.cy tolerance, emislion mub, adjacent channel interfereAce, or Ifttenna
characteristics in the 37.0 - 40.0 GHz banel. In the NoIice (para. 13), the Cornmillion lib for
comments on whether point-to-multipoint operations should also be ·allowed in the 37 GHz band
and whether there is a requirement for mobile operations in the 37 GHz band. Mixina point-to
point, point-ta-multipoint, IIld mobile operations is normally fi'IuIht with diftleulties ifthe
OperatiODS are sepII'Itely 1ic8med ud the spectrum is shared IIDODI difFetem Been.... For
example, compared to a ...point-ta-point link, a sinIIe point-ta-muttipoint microwave system
will typically require more umated spectrum-space around it to prevent intersystem interfererlu.
Similarly, providiDa seamiest roaming ofmobile units becomes impossible ifthe needed spectrum
in certain areas is already _peel to another licensee.19

HOlWVer, the CommiIIion apparently recopizes that point-ta-multipoint and moIM
modes ofoperation are IIrJeIy incompatible with the point-ta-point mode ifsepII'Itely 1ic:enIed.
Thus, instead ofpropo'" to leparately Hcense such opentions, it is propoling to include ttlem
within the uses permitted under the propoted IicenMS.20 It follows tom our earlier anatysis that,
under a system ofquasi-property riIhts, the licenJee is in the best potition to judge whether the
public would be better served by point-ta-point, point-to-multipoint, and mobile modes of
operation or some combinatio1t oftile three. Furthermore, becluse the IicenMe would be in a
position to control the reIUIdna intra-syttem interftnnce, he or she could "mix Iftd match,"
depending upon market needs in plrticular aeoIPapbic reaions within the licensed service area.

The clear IdvadIIet ofreIyina upon. property-like riFts and economic tbrces to
determine the best mix ofpoiat-ta-point, point-to-nuIdpoint, IIlCl mobile operltions would be
almost totally undercut ifthe Pederal.ovemmenl isll10wed to .... the spectrum on a Int
come, first-served bali. widin a licensed .-vice area. Not only would wide-spread IIwiDa
preclude certain types ofopeIltiona, it would t.d to inefIIcient ute ofthe spectrum and the need
to develop minimum requirements for ttequency tol8ace, emillion mules, adjlCellt channel
interfererlu, ud antenna characteristics, since the intetfetence would no tonpi' be solely
intruystem within a liceDJed Iel'Vice area. It would have other undesirable consequences u well:

First, it would~ increMe the ritb thIt potendII bkIders face in biddina for the
proposed lic.ses. This would surely reduce the IWeIRIeI receiv.t from the auctions because
potential bidd.-s would flee tremendous unceJtIiDties in tryina to foraee how 1D8ftY Fecleral
government systems migIIt be added in the future. Taking into account the need to provide

19 The interfweDce situation between the 1.9 GHz band PeS systems and the incumbent
fixed microwave systems demonstrates the difficulties that such sharing produces.

20 Our analysis applies equaDy to area-wide licenses, including MTA licenses.
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interference protection to a very limited number ofexiltinl operations (i.e., the nine authorized
Federal government fixed linb at two installations described in footnote 5 ofthe Noqcc), is one
thing, but coping with an unknown number offuture operations at unknown locations is
something entirely different.

Second, as described in Section IV, the Commiuion's experieftce with the failed
DEMSIDTS service demol1ltrates how ft'Igile competition in local telecommunications services
can be. The uncertainties auociated with an unspecified amount offuture Federal government
sharing within the licensed service area would reduce the attractiveness ofthe 37.0 - 40.0 GHz

.band and significantly diminish its potential role as an important new source ofcompetition to the
incumbent local exchange carriers.

Third, while licensees can be expected to keep certain buic information to meet their
internal interference coordinadon requirements, the added colts ofproducing and maintaining
secure, computer accessible databues would further burden the nucent competitors. Perhaps
more importantly, it would force the new entrants using the band to provide sensitive marketplace
information to existing and future competitors.

Rather than undermining the advantaaes ofrelyina upon property-like riPta in the 37.0 
40.0 GHz band, the Commiuion could, in consultation with the National Telecommunications
and Information Administration ("NTIA") and other dected aaencies, seek ways ofmeeting
Federal government communications needs that are more cotUiltent with an economics approach.
In fact, it can be argued that the band should not be IhIred with the Federallovernment at all,
since the government can acquire needed services offered on non-aovemment systems (whether in
the desipated bands or elsewhere) just as it commonly does in other areas. Indeed the cause of
spectral efficiency may be well served by such an approach. This is because, as explained earlier,
the winners ofthe auctions in the 37.0 - 40.0 GHz blDd will have strona incentives to use their
spectrum efficiently while Federal government UIefS, under preIeftt conditions at least, will have
considerably less incentive because they are insulated ftom competitive, marketplace forces.

IfFederalIOVemrnen.t apncies have legitimlte, speci,IiMCI communications needs that
cannot be readily met by commercial service providers, there may d be other ways of
accommodatina thole needs short ofuncIenniDiDs the quai-property riJht approach. For
example, the Commillion could adopt rules that allow. service area licen.tee to "sub-leue"
spectnun to lovemmeat ae-cies on a contraetuI1 bMia to meet thole specialized needs. Such an
approach would eliminate molt, ifnot all, ofthe di.tvantaps UIOCiated with istUina separate
frequency authorizations to government agencies within the licensed service areas.

VI. S•••a.,. aDd C••d.lionl

Based upon the analysis contained herein, we conclude that, other than for the need to
establish technical rules to protect other radio systemI/services, there is no need for the

13



Commission to establish minimum standards ofspectral efBciency or requirements for frequency
tolerance, emission mub, acljacent channel interfereftc:e, or antenna characteristics in the 37.0 •
40.0 GHz band. We further conclude that specifying such standards and requirements could
seriously distort technolOlY choices and raise costs unneceuarily. We also conclude that fifteen
years 810 the Commiuion eltablillhed a new ndio aervice but hancIicapped it with striDaent
technical rules that IUbItantiaJly railed equipment COlts. The.-vice failed. But the lessons
remain, and we conclude that those leMOns should be given subItIntial weiPt in adopting
technical rules for the 37.0 - 40.0 GHz banel. Finally, we conclude that the clear advantages of
relying upon property-like riIbts and economic incentives to feIUlate the use of the 37.0·40.0
GHz band would be almost totl1ly undercut ifthe FederalgovemmeDt is allowed to share the
spectrum on a first-come, first-served basis and we ..... other means for meetina legitimate
Federalgovemment requirements that are more consistent with this Nation's traditional reliance
upon such rights and incentives.

14


